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To Honor

The work performed to produce “The Operation of Glen Canyon Dam
Final Environmental Statement” and the execution of the 1996 Beach/
Habitat-Building Flow, plus scores of other projects, is a lasting tribute to
the men and women of the former Glen Canyon Environmental Studies.
With commitment unmatched, these skilled individuals opened the way
for the Grand Canyon Monitoring and Research Center and other agencies
to use scientific management to protect and improve the wondrous Grand

Canyon river ecosystem. We stand in their shadow.

If I have seen further it is that I stand on the shoulders of Giants.

-English mathematician and physicist, Sir Isaac Newton
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Symposium Program Overview

Tuesday, April 8, 1997
Opening Remarks
Physical System Component
Hydrology and Sediment
Break
Hydrology and Sediment continued
Lunch
Aguatic System Component and Trophic Linkages
Aquatic Biology
Break
Backwaters
Fishes

Wednesday, April 9, 1997

Terrestrial System Component

Terrestrial Biology
Gultural, Recreational and Economic Component
Cultural Issues
Break
Recreational Issues
Economic Issues
Lunch (Big Noodle Day in Sakura’s)
Executive Sessions: Synthesis Preparation

Executive Sessions: Synthesis Preparation

Thursday, April 10, 1997

Western Riverine Issues
The Flood Experiment, Perspectives for the future

Core-Topic Synthesis Presentations
Synthesis Group Presentations
Break
Synthesis Group Presentations continued
Lunch

Workshep Phase

Discussion Groups
Break
Discussion Group 10-minute Summaries
Closing Remarks
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Grand Canyon Monitoring and Research Genter
Mission Statement

The mission of the Grand Canyon Monitoring and Research Center is to develop

and administer plans for long-term monitoring and research of the Colorado River
and its riverine environment that responds to the short and long term operation of
the Glen Canyon Dam as specified in the Grand Canyon Protection Act of 1992 and
Glen Canyon Dam Environmental Impact Statement of 1995. The mission is limited

in scope to those factors that are affected by operation of Glen Canyon Dam.

The Center is to be guided by research needs specified by the Department of the
Interior’s Secretary-appointed Adaptive Management Work Group (AMWG); a
Technical Work Group (TWG); Independent Science Review Group (ISRG); a Federal
Agencies Cooperative Action committee with representation from the National Park
Service, Bureau of Reclamation, Fish and Wildlife Service, Department of Energy;
Indian tribes; state governors and agencies; power customers; environmental;

commercial and other associated interest groups.

The Grand Canyon Monitoring and Research Center shall establish and implement
long-term monitoring programs and activities that will ensure that Glen Canyon
Dam is operated in such a manner as to protect, mitigate adverse impacts to, and
improve the values for which Grand Canyon National Park and Glen Canyon

National Recreation Areas were established.

The Canyon is at least two things heside spectacular;itisa
hiological unit and a most revealing single page of earth’s

history anywhere open on the face of the glohe.
—Joseph Wood Krutch




Purpose of this Symposium

This symposium presents an exciting opportunity for you to learn and to share.
During these three days, the Glen Canyon Dam Beach/Habitat-Building Flow
Symposium serves as a focal point for education and interaction among the
scientific community, resource managers, and the public.

The symposium begins with the presenters addressing the hypotheses used in their
studies, why they selected those hypotheses, what were the results and implications
of the findings, and how they linked to other resources. During the afternoon of the
second day, the Executive Sessions: Synthesis Preparation groups will meet to
discuss how results can be integrated with regards to impacts on resources.

The third day highlights the synthesis work group presentations to stakeholders
and the general public, followed in the afternoon with discussions among resource
experts regarding the implications of the flood experiment among resources.
Symposium attendees are encouraged to participate in discussion groups to better
understand the implications of the findings.

The ultimate goal of this workshop phase is to report recommendations solicited
from discussion groups on how best to use the scientific results from the flood.
Recommendations will be useful to guide the future monitoring and research efforts
of the Center within the river corridor. To realize this purpose, you are asked to
attend at least the Thursday morning program in preparation for the afternoon
discussion groups, though attending the entire symposium is preferable. Please
prepare your questions and thoughts based on your interests and background with
the Grand Canyon river ecosystem. Thank you for attending and participating in
this landmark event.



Environmental Impact Statement Reasons and
Ohjectives for Conducting Beach/Habitat-

—From Operation of Glen Canyon Dam: Final Environmental Impact Statement, 1995
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The 1996 experimental flow released 409,000 acre feet of water from Lake Powell.

— Bureau of Reclamation Report #EC-97-01.
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Tuesday, April 8, 1997

San Francisco Ballroom

Opening Remarks - Denny Fenn, US Geological Survey, Biological Resource
Division

Inteqrated research and the experimental flood: Background, objectives, design
and implementation - Duncan Patten, Arizona State University

PHYSICAL SYSTEM COMPONENT
Tim Randle and Jim Smith, Session Chairpersons

Hydrology and Sediment

Effects of the 1996 experimental flood on water quality of Lake Powell and the
Colorado River - Bill Vernieu, Grand Canyon Monitoring and Research
Center

Reworking of aggraded debris fans by the 1996 Glen Canyon Dam Beach/Habitat-
Building Flow on the Colorado River in Grand Canyon - Ted Melis, US Geo-
logical Survey, Water Resource Division

Mainstem dye study - Julie Graf, US Geological Survey, Water Resource
Division

Main channel streamflow-Development of predictive methods - Eleanor Griffin,
US Geological Survey, Water Resource Division

Break

Pre- vs. Post-flood sandbar mapping and sedimentology - Jack Schmidt, Utah
State University

Sandbar sedimentology and mainstem sediment distribution - Dave Rubin, US
Geological Survey, Water Resource Division

Main channel, eddy, and eddy deposits responses - Matt Kaplinski, Northern
Arizona University

Main channel sediment transport and storage change: Development to predictive
methods - Jim Smith, US Geological Survey

Main channel sediment transport and flow at the Grand Canyon Gauge - Dave
Topping, US Geological Survey, Water Resource Division

Topographic evolution of sand bars in lateral separation eddies in Grand Canyon
during the 1996 experimental flood - Ned Andrews, US Geological Survey

Lunch



1:00-1:20

1:20-1:40

1:40-2:00

2:00-2:20

2:20-2:40

2:40 - 2:50

2:50-3:10

3:10-3:30

3:30-3:50

3:50-4:10

4:10-4:30

4:30-4:50

AQUATIC SYSTEM COMPONENT AND TROPHIC LINKAGES
Barry Gold, Session Chairperson

Aquatic Biology

Flood effects on benthic metabolism of carbon and oxygen in the Glen Canyon
Dam’s tailwater: Results and long-term implications- Dick Marzolf, US Geo-
logical Survey

Carbon and oxygen dynamics in the Glen Canyon Dam’s tailwater: Processes and
observations during the 1996 experimental flood - Carl Bowser, University of
Wisconsin -

Effects of experimental flooding on periphyton and macroinvertebrates in Glen
Canyon Dam tailwaters- Ted McKinney, Arizona Game and Fish Depart-
ment

Experimental flooding and Rainbow Trout in Glen Canyon Dam tailwaters-
Roland Rogers, Arizona Game and Fish Department

Drift studies - Joe Shannon, Northern Arizona University

Break

Backwaters

Flood-induced backwater rejuvenation along tle dam-controlled Colorado River,
Glen and Grand Canyons, Arizona - Larry Stevens, Applied Technologies
Associates, Inc.

Geohydrology and Geochemistry - Rod Parnell and Abe Springer, Northern
Arizona University

The effects of the 1996 experimental Beach/Habitat-Building flood in the Colorado
River, Grand Canyon. fishes, invertebrates, and their backwater habitats - Tim
Hoffnagle, Arizona Game and Fish Department

Fishes

The Great Flood of 1996: Response by native and non-native fishes in Western
Grand Canyon - William Leibfried, SWCA, Inc. for the Hualapai Tribe
Effects of an experimental flood on fish and backwaters in the Colorado River,
Grand Canyon, Arizona - Rich Valdez, Bio/West, Inc.

Response of Flannelmouth Sucker in the Paria River to an experimental spike
flow in the Colorado River below Glen Canyon Dam - Carole Mclvor, Univer-
sity of Arizona

Visit our wehsites at: www.ushbr.gov/gces/and wwwilag.wr.usgs.gov/gcmre/.
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8:50-9:10
9:10-9:30

9:30-9:50

9:50-10:10

10:10-10:30

10:30 - 10:40

10:40-11:00

11:00-11:20

11:20-11:40

11:40-12:00

Wednesday, April 9, 1997

San Francisco Ballroom

TERRESTRIAL SYSTEM COMPONENT
Barry Gold, Session Chairperson

Terrestrial Biology

Effects of the 1996 Beach/Habitat-Building Flows on vegetation, seed banks, organic
debris, and germination sites - Mike Kearsley, Northern Arizona University
The river runs to Mile 254 - Kerry Christensen, Hualapai Tribe

Effects of experimental high flows on the biota of Glen Canyon National Recre-
ation Area - John Spence, National Park Service, Glen Canyon National
Recreation Area

Partners in Slime — Kanab Ambersnail - Vicky Meretsky, Indiana University
Avian monitoring/Southwestern Willow Flycatcher - Larry Stevens, ATA and
Mark Sogge, US Geological Survey, Biological Resource Division, Colo-
rado Plateau Research Station

CULTURAL RECREATIONAL AND ECONOMICS COMPONENT
Ruth Lambert, Session Chairperson

Cultural Issues

Mitigation and flood effects on cultural resources - Jan Balsom, National Park
Service, Grand Canyon National Park

Channel margin deposit aggradation and archeological site stabilization - Mike
Yeatts, Hopi Tribe

Ethnobotany - Loretta Jackson, Hualapai Tribe; and Cynthia Osife, South-
ern Paiute Consortium

Break

Recreational Issues

Campsite area changes - Lisa Kearsley, Grand Canyon Monitoring and
Research Center

Grand Canyon River Guides’ Adopt-a-Beach Program: Repeat photography and
campsite assessment by river quides - Andre Potochnik and Kate Thompson,
Grand Canyon River Guides Association

The effects of the 1996 Beach/Habitat-Building Flows on observed and reported
boating accidents on the Colorado River in Grand Canyon National Park- Linda
Jalbert, National Park Service, Grand Canyon National Park

Economic Issues
Glen Canyon Dam Beach/Habitat-Building Flow — An ex post analysis of hydro-
power cost - Dave Harpman, Bureau of Reclamation
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Lunch

EXECUTIVE SESSIONS: SYNTHESIS PREPARATION
Duncan Patten, Session Chairperson

£xecutive Sessions: Synthesis Preparation
(Meeting rooms in left-hand column)

Reservoir impacts/Glen Canyon tailwaters - Dick Marzolf

Stream flow and sediment: Hydrology, sediment transport and impacts to sedi-
ment balance - Jim Smith

Stream flow and sediment: Sandhars and debris-fan reworking - Jack Schmidt
Fish and Aquatic: Non-fish aguatic biology - Dean Blinn

Fish and Aquatic: Backwaters and fishes - Rich Valdez

Terrestrial biology -Larry Stevens

Cultural issues - Jan Balsom

Economic and recreational issues - Dave Harpman
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8:00 - 8:15

8:15-8:30

8:30 - 8:55

8:55 - 9:20
9:20 - 9:45

9:45 - 10:10

10:10 - 10:20
10:20 - 10:45
10:45 - 11:10
11:10 - 11:35
11:35 - 12:00

12:00 - 1:00

1:00 - 1:15
1:15 - 3:00
3:00 - 3:15
3:15 - 4:25

4:25 - 4:40

Thursday, April 10, 1997

San Francisco Ballroom

Western Riverine Issues - Mark Schaefer, Office of the Assistant Secretary for
Water and Science, Department of the Interior

The Flood Experiment: Perspectives for the future - Dave Garrett

CORE-TOPIC SYNTHESIS PRESENTATIONS
Duncan Patten, Session Chairperson

Synthesis Group Presentations
Reserveir impacts/Glen Canyon tailwaters Synthesis Group - Dick Marzolf

Stream flow and sediment: Hydrology, sediment transport/halance Synthesis
Group - Jim Smith

Stream flow and sediment: Sandbars and debris-fan reworking Synthesis Group -
Jack Schmidt

Fish and Aquatic: Non-fish aguatic hiology Synthesis Group - Dean Blinn
Break

Fish and Aquatic: Fish and backwaters Synthesis Group - Rich Valdez
Terrestrial hiology Synthesis &roup - Larry Stevens

Cultural issues Synthesis Group - Jan Balsom

Economic and recreational issues Synthesis Group - Dave Harpman
Lunch

Workshop Phase

How this process works - Duncan Patten

Six Discussion Group Breakouts - Facilitators (meeting rooms on page 10)
Break

Discussion Group 10-minute Summaries - Facilitators

Closing Remarks - Dave Garrett
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Workshop Phase Notes

A. Importance of modifying dam operations to ‘mimic’ natural
river flow.
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Workshop Phase Notes

B. Assessthe increase in knowledge hase on interdepen-
dence and interactions hetween and among resources
helow Glen Ganyon Dam.
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Andrews, Edmund; U. S. Geological Survey; 3215 Marine St., MS-458; Boulder, CO, 80303-1060;
303 541-3002; fax: 303 447-2505; e-mail: eandrews@usgs.gov

Balsom, Jan; Grand Canyon National Park; PO Box 129; Grand Canyon, AZ, 86023; 520 638-
7758; fax: 520 638-7755; e-mail: jan_balsom@nps.gov

Bowser, Carl; Department of Geology and Geophysics; University of Wisconsin; 1215 W. Day-
ton St.; Madison, WI, 53706; 608 262-8955; fax 608 262-0693; e-mail: bowser@geology.wisc.edu

Christensen, Kerry; Hualapai Natural Resources Department; PO Box 300; Peach Springs, AZ,
86434; 520 769-2255; fax: 520 769-2309

Fenn, Dennis; Biological Resources Division; U. S. Geological Survey; 12201 Sunrise Valley Dr.,
MS 300, Rm. 4A100; Reston, VA 20192; 703 648-4050; fax: 703 648-4045; e-mail: dfenn@usgs.gov

Garrett, Lawrence D.; Grand Canyon Monitoring and Research Center; 2255 N. Gemini Dr.;
Flagstaff, AZ, 86001; 520 556-7094; fax: 520 556-7092; e-mail: dgarrett@flagmail.wr.usgs.gov

Graf, Julia; U. S. Geological Survey; Water Resources Division; 520 North Park Ave.; Tucson,
AZ, 85719; 520 670-6246; fax: 520 670-5592; e-mail: jbgraf@usgs.gov

Griffin, Eleanor; U. S. Geological Survey, Water Resources Division; 3215 Marine St., Boulder,
CO, 80303-1060; 303 541-3000; fax: 303 447-2505; e-mail: egriffin@usgs.gov

Harpman, David; Bureau of Reclamation; Denver Federal Center, D-8270; Box 25007; Denver,
CO, 80225-0007; 303 236-8080 ext. 539; fax: 303 236-5974; e-mail:
dharpman-ibr8f6@ibr8gw80.usbr.gov

Hoffnagle, Timothy; Arizona Game and Fish Department; 2224 E. Cedar Ave. Suite 4; Flagstaff,
AZ 86004; 520 774-9310; fax: 520 774-7866; e-mail: thoffnagle@gf .state.az.us

Jackson, Loretta; Hualapai Tribe; Department of Natural Resources; PO Box 300; Peach Springs,
AZ 86434; 520 769-2255; fax: 520 769-2309

Jalbert, Linda; National Park Service; Grand Canyon National Park; PO Box 129; Grand Can-
yon, AZ, 86023; 520 638-7909; fax: 520 638-7755; e-mail: linda_jalbert@nps.gov

Kaplinski, Matthew; Geologist; Northern Arizona University; Geology Department; Box 4099;
Flagstaff, AZ, 86011; 520 523-9145; fax: 520 523-9220; e-mail: matt.kaplinski@nau.edu

Kearsley, Lisa; Grand Canyon Monitoring and Research Center; 2255 N. Gemini Dr.; Flagstaff,
AZ, 86001; 520 556-7094; fax: 520 556-7092; e-mail: lkearsley@gces.uc.usbr.gov

Kearsley, Michael; Biology Department; Northern Arizona University; Box 5640; Flagstaff, AZ,
86011; 520 523-2381; fax: 520 523-7500; e-mail: mkearsley@gces.uc.usbr.gov
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Leibfried, William; SWCA Inc.; 114 N. San Francisco St., Suite 100; Flagstaff, AZ, 86001; 520 774-
5500; fax: 520 774-2709; e-mail: wleib@aol.com

Marzolf, Richard; U. S. Geological Survey; 432 National Center; 12201 Sunrise Valley; Reston,
VA, 20191; 703 648-5828; fax: 703 648-5832; e-mail: rmarzolf@usgs.gov

Mclvor, Carole; University of Arizona; Biological Sciences East, Room 104; Tucson, AZ, 85721,
520 621-1105; fax: 520 621-8801; e-mail: camcivor@ccit.arizona.edu

McKinney, Theodore; Arizona Game and Fish Department; 805 Bureau Street; Page, AZ 86040;
520 645-1645; fax: 520 645-0440; e-mail: tmckin@dcaccess.com

Melis, Theodore; U. S. Geological Survey Water Resource Division; PO Box 22459; Flagstaff, AZ
86002-2459; 520 556-7363; fax: 520 556-7368; e-mail: tmelis@gces.uc.usbr.gov

Meretsky, Vicky; Indiana University; SPEA 410; PO Box 5141; Bloomington, IN 47407; 812 855-
3836; fax: 812 855-7802; e-mail: meretsky@indiana.edu

Osife, Cynthia; Southern Paiute Consortium; Kaibab Paiute Indian Reservation; Pipe Spring,
AZ, 86022; 520 643-6014; fax: 520 643-7260

Parnell, Roderick; Geology Department, Northern Arizona University; Box 4099; Flagstaff, AZ,
86011; 520 523-3329; fax: 520 523-9220; e-mail: Roderick.Parnell@nau.edu

Patten, Duncan; Arizona State University; 8945 Trooper Trail; Bozeman, MT, 59715; 406 582-
0594; fax: 406 582-0488; e-mail: dtpatten@asu.edu (or) dtpatten@mcn.net

Potochnik, Andre; Grand Canyon River Guides Association; PO Box 1934; Flagstaff, AZ, 86001;
520 774-0698; fax: 520 773-8523; e-mail: arp4@infomagic.com

Rogers, Roland; Arizona Game and Fish Department; PO Box 1651; Page, AZ 86040; 520 645-
1645; fax: 520 645-0440; e-mail: scottrog@dcaccess.com

Rubin, David; U. S. Geological Survey, Water Resources Division; 345 Middlefield Rd., M5-999;
Menlo Park, CA, 94025; 415 354-3060; fax: 415 345-3191; e-mail: dr@octopus.wr.usgs.gov

Schaefer, Mark; Office of the Assistant Secretary for Water and Science; 1849 C St.,, NW, MS 6640
MIB; Washington, DC 20240; 202 208-3186; fax: 202 208-2815

Schmidt, John; Geography Department; Utah State University; Box 5240; Logan, UT, 84322-
5240; 801 797-1791; fax: 801 797-4048; e-mail: jeschmidt@cc.usu.edu

Shannon, Joseph; Northern Arizona University; Biological Sciences Department; Box 5640;
Flagstaff, AZ, 86011; 520 523-1740 (office); 520 523-7235 (lab); fax 520 523-7500; e-mail:
Joe.Shannon@nau.edu

Smith, J. Dungan; U. S. Geological Survey, Water Resource Division; 3215 Marine St.; Boulder,
CO, 80303-1060; 303 541-3004; fax: 303-447-2505; e-mail: jdsmith@usgs.gov
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Sogge, Mark; U. S. Geological Survey, Biological Resource Division, Colorado Plateau Research
Center; Northern Arizona University; PO Box 5614; Flagstaff, AZ, 36011; 520 556-7311; fax 520
556-7500; e-mail: msogge@nbs.nau

Spence, John; National Park Service; Glen Canyon National Recreation Area; Page, AZ, 86040,
520 608-6272; fax 520 608-6283; e-mail: John_Spence@nps.gov

Springer, Abraham; Northern Arizona University; Geology Department; Box 4099; Flagstaft,
AZ, 86011; 520 523-7198; fax 520 523-9220; e-mail: abe.springer@nau.edu

Stevens, Lawrence; Applied Technologies Associates, Inc.; PO Box 22459; Flagstaft, AZ, 86002-
2459; 520 556-7363; fax: 520 556-7368; e-mail: Istevens@gces.uc.usbr.gov

Thompson, Kate; 107 N. Park; Flagstaff, AZ , 86001

Topping, David; U. S. Geological Survey, Water Resources Division; 3215 Marine St.; Boulder,
CO, 80303-1060; 303 541-3017; e-mail: dtopping@usgs.gov

Valdez, Richard; BIO/WEST Inc.; 1063 West 1400 North; Logan, UT, 84321; 801 752-4202; fax 801
752-0507

Vernieu, William; Grand Canyon Monitoring and Research Center; PO Box 22459; Flagstaff,
AZ, 86002; 520 556-7363; fax 520 556-7368; e-mail: bvernieu@gces.uc.usbr.gov

Wiele, Steven; U. S. Geological Survey, Water Resources Division; 3215 Marine St.; Boulder, CO,
80303-1060; 303 541-3000; fax: 303 447-2505; e-mail: smwiele@usgs.gov

Yeatts, Mike; Hopi Tribe; PO Box 22459; Flagstaff, AZ, 86002-2459; 520 556-7363; fax: 520 556-
7368; e-mail: myeatts@gces.uc.usbr.gov

The resion is, of course, altogether yatueless. it can he approached only from the
south, and after entering it there is nothing to do but leave. Ours has heen the first, and
will doubtiess be the last, party of whites to visit this profitiess locality. It seems in-
tended by nature that the Colorado River, alony the greater portion of its lonely and
majestic way, shall he forever unvisited and undisturbed.

Lieutenant Joseph C. Ives; Report upon the Colorado River of the West; Explored in 1857 and 1358.

In 1996, the Grand Canyon National Park had a total of 4,877,210 visitors.
Lieutenant Ives would have been very surprised.



